0-2%
Nat. Nano. 2011 2 Alligned CNT array 15 1%
ACS Nano 2015 3 Nanohybrid of CNT and conducting elastomer 39.4 >1.5%
ACS Nano 2014 4 Silver Nanowire_Elastomer Nanocomposite 2-14 70% stretchable Nano Lett. 2015 5 Metal nanowire percolation network >20~35% Nano Lett. 2012 6 Overlapping 2D graphene sheets >150 0-2% ACS Nano 2015 7 CNT in polymer 0.56 0-200% Sci. Rep. 2012 8 Graphene on polymer~10 3 2~6% Nano Lett. 2012 9 Percolating nanotube network (Capacitive) 0.99 Till 100%
Nat. Comm. 2014 10 Au nanowire impregnated tissue paper 7.38 (w.r.t. vertical strain)
Till 14% Nano Lett. 2008 11 Single ZnO piezoelectric nanowire <400 1250 0.2% 1% Nat. Nano 2011 12 Transparent elastic films of CNT(Capacitive) 0.004 0-50%
Present Study
Crumpled rGO sheets >4000 0.02% 
II. SEM and TEM images of rGO:

Figure S1: (a), (b) SEM & (c), (d) TEM images of crumpled rGO.
III. Sensing of strain and pressure with taped crumpled rGO:
III.I.Sensing of strain:
The structure used in the experiments is a cantilever beam with the sensor located close to the fixed end as shown in the schematic in Fig. S2 . The length of the Kapton strip and the bottom substructure are taken as l and L respectively. The free end of the cantilever is given a known transverse displacement (δ) to strain the beam. The strain in x direction as a function of the given location x 1 and height z for a given transverse displacement δ in z direction at the end x = L is obtained in terms of the device dimensions and material properties as follows: eqn. (1) where EI 1 denotes the equivalent flexural rigidity of the segment of the beam up to x = l and EI 2 indicates the flexural rigidity of the segment of the beam from x = l to x = L. If E i , A i and t i represent Youngs modulus, cross sectional area and thickness of i th layer, then the equivalent flexural rigidity of the first segment is given as: eqn. (2)
III.II. Effect of strain on the sensor:
Change in cross-sectional area of the rGO patch on bending: Cross-sectional optical microscope images have been acquired at positive and negative strained condition of the sensor (Fig. S3) . The relative change in the area is much higher for the case of negative strain than that of positive strain. Effect of area change on the contacts between the rGO particles: The considerable change in the resistance on compressive straining of the sensor is the result of separation of the conducting particles of rGO. The qualitative description of percolation network is obtained from the cross- 
III.III. Simulation details :
rGO sensor manifests the change in strain by the corresponding change in resistance. The sensor is capable of measuring both compressive and tensile strains. However, it is more sensitive to compressive strains than tensile strains. This results in extremely large values of gauge factor in compression than in tension. This non-uniform change in the resistance in compressive and tensile strains is described using a percolation model. The percolation model of the sensor requires the determination of critical volume of the sensor element beyond which the conductivity is lost. Denoting the critical partial volume v c of rGO as the percolation threshold, the critical volumetric strain γ c of rGO sensor as a function of initial partial volume v 0 is given as
A percolation model for conductivity of a composite with conductive inclusions in an insulator matrix is discussed by Chelidze et. al. 13 However, the critical volume in the present case is the largest volume of the sensing element where resistance of sensor is highest. Following the procedure described, the instantaneous partial volume v of the sensing element is related to the corresponding volumetric strain γ as
The model for electrical conductivity σ as per the universal scaling law described by Sahimi 14 present case, close to 0.5 fits well with the experimental data. The volumetric strains of sensing element are determined using a finite element model of the rGO sensor. The rGO sensing element placed on a Kapton film is bonded to a copper strip of length 50 mm. The complete solid model is shown in Fig. S5a . The detailed description of layers is shown in Fig. S5b . The beam is clamped at the end closer to the sensor. The free end of the beam is given a displacement of 2 mm, and 4 mm in transverse direction and the corresponding longitudinal strains at the sensing element are determined. Similarly, the longitudinal strains for negative transverse displacements are determined. The volume of rGO sensing element is tabulated for every deformation in Table S2 . The value of γ c is calculated from eqn. (3) and the value of r c is calculated from eqn. (6) by using the value of base resistance in undeformed configuration. The resistance is then estimated (Fig. S5c) using the eqn. (6) and compared with the experimental values. 
III.IV Application of the strain sensor-Predicting the breaking of glass:
In a typical experiment, a standard glass slide of thickness 1 mm (length-7.5 cm & breadth-2.5 cm) is placed in between two supports separated by a distance of 5 cm as shown in the inset of Fig. 1d . The sensor is pasted on the glass slide at a point half way along the length and at a side along the breadth. Force is applied (UTM) using a flat punch of area 2 mm X 1 mm at the centre of the glass slide (not on the sensor) to strain it. The strain in glass is calculated using the displacement data which is shown in the Table S3 . The corresponding current at a fixed voltage is acquired using a keithley source meter interfaced with a computer. 
III.V. Response of a similar sensor to pressure:
Gentle tapping of the sensor with finger shows an increase in current (Fig. S6) indicating that it can be used for sensing pressure. For better quantification of the response, the sensor was kept under the universal testing machine (UTM) connected to a load cell (Max. force-500 N and resolution ~83 mN) for applying pressure (Fig. S6b) . The force and displacement vs time is simultaneously recorded (Approach rate -1 mm/s). A Keithley source meter was used to bias (1 V) the sensor with a fixed voltage and measure the current at the corresponding times using Labview program. 
III.VI. Effect of pressure on rGO aggregate:
IV. Dynamic response of the sensor:
IV.I. Detection of dynamic strain:
Tests on vibrating cantilever:
To test the dynamic response of the sensor, it was integrated over a steel/copper cantilever beam that was mounted over a speaker (Fig. S8a) . A sinusoidal input voltage, V pp (peak to peak voltage) of 1 V was applied to the speaker at different frequencies (around the resonance frequency of the cantilever) starting from 26 Hz to 30 Hz was applied to set the cantilever into vibration. The vibration of the cantilever was monitored using laser doppler vibrometry (LDV). The temporal strain (δ) at the sensing element was computed from the measured velocity. For the response, the sensor was biased with a fixed voltage of 0.1 V and the corresponding current was recorded using probe station. The amplitude of vibration and hence the maximum strain in each cycle varies with frequency. Fig. S8b shows the variation of relative change in resistance of the sensor with strain. The corresponding variation of gauge factor with strain is shown in Fig. S8c . The variation of the relative change in resistance and the gauge factor with strain shows a similar trend as observed for the static bending experiments discussed earlier.
Frequency readout of acoustic vibrations:
To test the faithfulness of the sensor in reading acoustic vibration, experiments have been carried out by pasting the sensor over a elastic rubber diaphragm. Instead of music, sine wave of known frequency (333, 334, 335 Hz) was feed to the speaker and the resulting acoustic vibrations have been recorded with the sensor. Fourier transform of the current response with time has been done as shown in figure S8d . A sharp spike in the frequency domain matching very close to the input frequency is observed indicating excellent readout of the incident acoustic vibrations by the sensor. 
X. Generality of the fabricaton strategy:
Figure S19: 
